showed that the adult sex ratios of wild bird populations tended to be male-biased, and that this bias was stronger in threatened species than in those of least concern. Here we show that, in 2004, the world population of the Critically Endangered Raso Lark was 65 individuals, 70% of which were male (adult sex ratio 0.70). In 2008, the population numbered approximately 175 (including juveniles) and the adult sex ratio was 0.58. Both ratios were significantly different from parity. All adult females were observed to be both paired and holding a territory. The observations therefore support Donald's (2007) suggestion that a shortage of females can be an important constraint on the growth of threatened bird populations, a constraint that needs attention in conservation planning.
Introduction Donald (2007) collated information on the adult sex ratios (ASR) of wild bird populations and found that they tended to be male-biased, and that this bias was stronger in threatened species than in those of least concern. This highlighted the possibility that a shortage of females could be a significant constraint on the population growth rate and hence population recovery of threatened bird species. However, more data are required in order to assess the generality of this concept (Donald 2007) .
Support for this idea is given credibility by situations where all, or nearly all, of the surviving members of a species have been male and we know of no cases relating to wild birds where the reverse has been true. For example, the Chatham Island Black Robin Petroica traversi was reduced to a population of five, of which one was a female (BirdLife International 2004) . In 1994, the Norfolk Island Green Parrot Cyanoramphus cookii had a population of 32-37 of which four were females (Butchart et al. 2006) . The Dusky Seaside Sparrow Ammodramus maritimus nigrescens became functionally extinct when reduced to six individuals, all male (Donald 2007) .
While these examples refer to species reduced in number to less than 50, where population recovery is dependent on a tiny number of females, it does not necessarily follow that the population growth of threatened species numbering hundreds or thousands is also constrained by the number of females, even if the ASR is male-biased. Population growth might, for example, be more dependent on the availability of suitable habitat and hence breeding territories (Komdeur 1992) . Here, we present our findings from a study of the 'Critically Endangered' Raso Lark Alauda razae, a species whose fluctuating population has often fallen below 100 and has probably never exceeded 300 individuals since the species was described in 1898 (Donald and Brooke 2006) . Raso Lark is known to have a male-biased ASR (Donald et al. 2005 ) and our findings suggest that population growth is highly likely to depend on the number of females.
Methods
The 7 km 2 Cape Verdes island of Raso, to which the lark is endemic, has been visited annually by ornithologists for about two weeks in the months October-December from 2001 to 2008. It is a barren island where Raso Larks are easily detected. Since 2002, a proportion of the population, usually around 60% (M. de L. B. pers. obs), has been colour-ringed. Thanks to the open terrain, at least 98% of colour-ringed birds alive are detected in the two week visit (M. de L. B. pers. obs).
Since Raso Larks tolerate close approach, often , 10 m, they are caught on the ground by placing a mist net, held taut between two observers, on top of them. There is no indication that this technique is biased towards catching one sex or the other. Once in the hand, birds can be confidently sexed using the marked sexual dimorphism in wing and bill size (Donald et al. 2005) . Indeed a combination of the known sex of colour-ringed birds, the sex (by default) of any unringed birds paired to ringed birds, and the size of any remaining unringed, unpaired birds allows virtually all individuals to be sexed confidently.
When recently fledged, juveniles continue to be fed by their parents for at least two weeks (M. de L. B. pers. obs). Their plumage has a chestnut hue in comparison to the greyer adult plumage and the juvenile coverts, especially the uppertail coverts, have a broader pale edging. We presume that, like the congeneric Skylark Alauda arvensis (Cramp 1988), juvenile Raso Larks undergo a complete post-juvenile moult, but have no relevant observations. In sum, Raso Larks present exceptionally favourable opportunities for studies of the ASR of the entire world population, studies which are not hindered by such factors as cryptic behaviour or differential ranging behaviour of the two sexes (e.g. Suárez et al. 2009 ).
Nesting, which often follows rain (Donald et al. 2005) , is unpredictable. Only during December 2004 and December 2008 were (a) most birds holding territories and (b) mapped in detail, taking advantage of the colour-ringed individually-known sexed birds.
Results and Discussion
In 2004, there were 19 post-juvenile females, all of which were paired to territory-holding males. For one pair, no nest was found. One or more nests were found for every one of the remaining 18 pairs. Besides these 19 females, one further female, a juvenile, was present. In addition to these 20 females, there were about 45 males on the island. Thus the world population was 65 and the ASR, expressed as proportion of males among post-juvenile birds, was 0.70, significantly different from parity (v 2 1 5 10:6, P 5 0.001). In 2008, all 37 colour-ringed post-juvenile females were paired to territorial males, suggesting no post-juvenile females were unpaired and non-territorial. A further 27 unringed post-juvenile females were paired, yielding a total of 64 post-juvenile females. The nests of 17 were found. These females were paired to 17 unringed and 46 ringed males, one socially bigamous. In addition there were about 27 unpaired males (20 ringed and estimated seven unringed) and a minimum of 21 recently-fledged juveniles. The total island population in December 2008 was close to 175 and the ASR 0.58, again significantly different from parity (v 2 1 5 4:39, P , 0.05). As a result of the male-biased sex ratio, probably generated largely by differential mortality between the sexes (M. de L. B. unpubl. data), the number of territory-holding and potentially breeding females was only one-third of the number of Raso Larks on the island in these two periods of fieldwork. In neither 2004 nor 2008 were there post-juvenile females that were unpaired and without a territory. Thus there was no indication that the island was saturated with breeding pairs. The observations therefore support Donald's (2007) suggestion that a shortage of females can be an important constraint on the growth of threatened bird populations, a constraint that needs attention in conservation planning.
